Organization of the entorhinal projection to the rat dentate gyrus revealed by Dil anterograde labeling.
It has been suggested that the entorhino-hippocampal circuit is involved in memory formation. To investigate the way that associative memory is elaborated in the circuit, the entorhino-dentate projection was studied with the fluorescent lipophilic tracer Dil. We investigated the projection originating in the dorsal part of the entorhinal cortex by injecting Dil along the rhinal sulcus. Anterograde fluorescent labeling allowed us to examine sections of the sample with a confocal microscope or in wholemount preparations with a fluorescence microscope. Quantitative analysis of the distribution of the Dil-labeled perforant path by confocal microscopy was performed in the septal one third level of the hippocampus. The analysis confirmed that the topographical map along the mediolateral dimension of the entorhinal cortex was transferred to the proximodistal level (from the inner one third to the edge of the molecular layer) of the granule cell dendrites in a gradually shifting manner. The fiber profile observed after lateral entorhinal injection was thick in the suprapyramidal blade and thin in the infrapyramidal blade. The fiber profile observed after medial entorhinal injection was thin in the suprapyramidal blade and thick in the infrapyramidal blade. Fluorescence microscopic observation of wholemount preparations showed that projections from the Dil injection site were distributed wider than half the dentate gyrus in the longitudinal direction. In transverse sections, the range of the labeled fiber distribution was confirmed to be more than two thirds of the dentate gyrus in the same direction regardless of the mediolateral level of the injection site. It has been suggested that the dorsoventral axis of the entorhinal cortex is represented in the septotemporal levels of the dentate gyrus, but that the topographical correspondence might be weak and vague. Although our investigation was limited to the projection from the dorsal entorhinal cortex to the dorsal part of the dentate gyrus, we conclude that the widely distributed projection covers the dentate gyrus in a nontopographic manner.